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Abstract
This article addresses the mechanisms by which women’s schooling might affect the survival and health of their
children. A theoretical model is proposed in which academic literacy skills serve as a pathway between formal schooling
and maternal health-related behaviors. The model is tested through multivariate analyses of interview and literacy data
from 161 mothers in a poor, urban community in Venezuela. Results show that the academic literacy skills women
learned in school and retained into adulthood, predict their health-related communication skills above and beyond the
amount of schooling they received. The importance of female schooling in developing countries is discussed.
r 2004 Elsevier Ltd. All rights reserved.
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1. Introduction
Women’s formal education is associated with
the survival and health of their children in many
contemporary societies, but the processes involved
have remained obscure and are only beginning to
be explored (Diamond et al., 1999). Thisarticle
addresses the question of whether there might be a
literacy pathway from schooling to health, operat-
ing through the health-related communication
skills of mothers. We review relevant literatures
in demography and literacy research, build a
plausible theoretical model and test this model
with a sample of 161 mothers of children under
ﬁve from a poor urban area in Caracas, Venezuela.
We chose the barrio
1 of La Silsa for our study
because the level of schooling of its female
population varied greatly, ranging from illiterate
to university level studies, a range not commonly
found within the same community in other
developing countries. This large variation pro-
vided uswith the unique opportunity to explore
how motherswith variouslevelsof education,
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1In Venezuela, barrio refersto a low-SES neighborhood that
formed after the massive migration to the cities beginning in the
late 1950s.literacy skills, and health practices might make use
of the same, often inadequate, community health
services.
1.1. Literacy in population and development studies
In analyses of the demographic impact of
women’s schooling, there are sharply contrasting
positions concerning literacy. In one set of
analyses, it is simply presumed that literacy isa
link between school experience and reproductive
behavior. The terms‘‘literacy’’, ‘‘education’’,
‘‘schooling’’ and ‘‘educational attainment’’ are
used interchangeably, and literacy is indirectly
assessed through a proxy measure based on school
attendance or a brief self-report. The question of
whether women actually acquire literacy skills in
school and retain them into their childbearing
years is not addressed or even explicitly considered
(e.g., Jain and Nag, 1986; Mayer, 1999; UNICEF,
1998).
In another set of analyses, the question of
whether female literacy might be a pathway to
reproductive change isexplicitly cons idered but
rejected. The basic argument is that, in the absence
of evidence to the contrary, it ismore plaus ible to
believe that schools in developing countries
inﬂuence the social attitudes of girls (leading them
to become more ambitious, assertive or autono-
mous) than that the schools effectively transmit
curricular skills like literacy (Caldwell, 1994;
Cleland, 1990; Jejeebhoy, 1995; Kasarda et al.,
1986). A speciﬁc point made against the plausi-
bility of a curricular pathway of inﬂuence isthat
the relationships between maternal schooling and
child mortality are consistent across all levels of
schooling, without the thresholds expectable if
skills acquired at a particular level were involved
(Cleland, 1990; Cleland and Kaufman, 1998;
Jejeebhoy, 1995). These analyses, like others
reviewing the literature (Diamond et al., 1999),
have nevertheless called for more empirical evi-
dence on the linksbetween female s chooling and
demographic outcomes.
Three recent studies have provided evidence of a
literacy link based on direct assessment of
women’s literacy skills. Glewwe (1997, 1999)
analyzed data from 1495 Moroccan motherswith
children aged 5 or younger who participated in the
1990–1991 Enquete National sur le Niveau de Vie
des Menages, a national survey of 3323 house-
holds, based on the World Bank’s Living Stan-
dardsMeas urement Study (LSMS). The mothers
were given a battery of tests covering health
knowledge, general knowledge (actually a func-
tional literacy test), numeracy and literacy in
French and Arabic. The child’shealth was
assessed through height-for-age (an inverse mea-
sure of ‘‘stunting’’ or chronic malnutrition).
Mother’ss chooling predicted child health with
other socioeconomic factors controlled, and so did
functional literacy skills in Arabic. Glewwe (1997)
also found that maternal health knowledge was the
best predictor of child health. He concluded,
‘‘education improveschild health primarily by
increasing health knowledge,’’ even though Mor-
occan schools do not teach such knowledge
directly; instead, children acquire literacy and
numeracy skills in school, which they then use to
obtain health knowledge outside of school
(Glewwe, 1997, p. 151).
In a South African study, Thomas(1999)
analyzed data from 778 black South African
women aged 15–49 who participated in the 1993
survey of the Project for Statistics for Living
Standardsand Development (PSLD) of South
Africa, which covered 9,000 households. These
women were given a Literacy Assessment Mo-
dule (LAM) testing three basic skills: reading
comprehension, listening comprehension, pra-
ctical mathematicsand computational s kill. Re-
gression analysis showed schooling to be a strong
predictor of children ever born (CEB), controlling
for age and rural-urban residence: Each additional
year of school attendance is associated with 0.12
fewer children. Reading comprehension was an
apparent vehicle of thisinﬂuence: The average
woman who answered all six comprehension
questions correctly had nearly half a child less
than a woman who failed to answer any of the
questions correctly, and controlling for income
did not alter thisﬁnding. Thomasconcludes ,
‘‘Women with better comprehension skills may
be better able to access and assimilate infor-
mation in the community. They may thusbe likely
to be better informed than their peersand
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effectively,’’ (1999, p. 172).
The third study, an analysis of Guatemalan data
by Khandke et al. (1999), involved 266 children
and their motherswho were participantsin a
longitudinal supplementation study conducted by
the Institute of Nutrition in Central America and
Panama (INCAP) from 1969 to 1977 in four
Spanish-speaking villages of rural eastern Guate-
mala. The children were monitored weekly for
respiratory illness during the ﬁrst four years of life;
mothers took a literacy test based on local
materials( Gorman and Pollitt, 1997). Maternal
schooling ranged from 0–6 years, with a mean of
1.34 and a standard deviation of 1.39. Khandke,
Pollitt and Gorman found that the children of
mothers with 4–6 years of schooling had less
respiratory illness than mothers with 1–3 years of
schooling (with socioeconomic variables con-
trolled) and that a mother’sliteracy s core wasa
signiﬁcant inverse predictor of her child’s respira-
tory illness at four years of age, in a regression
model that controlled for socioeconomic status
and maternal school attainment.
Thusevidence from Morocco, South Africa and
Guatemala has shown that when literacy testing
was added to large-scale surveys or surveillance
studies, the results suggest a pathway from
women’ss chooling to demographic outcomes
through literacy and health information. These
results encourage continued exploration of how
literacy might mediate the relationship between
school experience and women’s reproductive and
health behavior.
1.2. The conceptualization of literacy
What isliteracy and how isit meas ured? During
the last 20 years, there have been major advances
in the scientiﬁc understanding of literacy, repre-
senting contributions from history, anthropology,
psychology, linguistics and educational research
(Wagner et al., 1999). The multidisciplinary
literature of theory and research encompasses
diverse viewpoints and methodological ap-
proaches. There is, nonetheless, an apparent
consensus on some ﬁndings and principles directly
relevant to population studies:
First, although literacy always has something to
do with the use of writing and written texts, its
deﬁnition varies across social settings and histor-
ical conditions. Persons deemed literate in one
culture or setting would not necessarily be
considered literate elsewhere. Changes in religion,
government, technology and the labor market
have resulted in changing deﬁnitions of literacy
(Wagner, 1995, 2000).
Second, literacy asan individual characteris tic is
not a unitary phenomenon but ismore accurately
conceptualized in termsof the divers e literacy
practices (i.e., reading newspapers, writing letters,
calculating monetary change for a customer) in
which individualsin a population can acquire
proﬁciency. The calculation of literacy ratesthat
bifurcate each population into literatesand
illiteratesisneither valid nor informative ( Wagner,
1995). It tellsuslittle about the dis tribution of
competence or proﬁciency in the socially valued
literacy practicesof a community. Nationscon-
tinue to record ﬁgureson ratesof literacy and
illiteracy, and United Nationsagenciescontinue to
assemble, publish and use them, notwithstanding
the fact that literacy researchers have long since
abandoned the distinction on which they are based
as being crude, simplistic and misleading.
Third, the learning of basic academic literacy in
school is a continuous process of development
with a strong cognitive component. It begins with
mastery of the elementary skills required to sound
out and inscribe words and sentences but soon
moves on to the comprehension of increasingly
complex texts. This process is not complete after
four or ﬁve yearsof primary s chool; children and
adolescents continue toward higher stages of
ability in reading and writing up to and during
postsecondary schooling (Chall, 1996). It wasonce
thought that children alwaysbecame literate in
four or ﬁve years of schooling (if the schools were
reasonably effective and the children of average
ability). The convention established in national
censuses and accepted by the UNESCO Statistical
Yearbook dividesthe population over 15 yearsof
age into literatesand illiteratesby whether or not
they have completed ﬁve or more yearsof s chool.
Thiscriterion, in addition to underes timating the
literacy practicesthat might have been mas tered
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lumpstogether asliteratesthos e who can compre-
hend only the simplest of texts with those whose
mastery has been extended to complex and
sophisticated materials and who can write as well
asread in a cognitively advanced way. Further-
more, the reading and writing of advanced textsin
Western-type schools involves a number of other
cognitive and communication processes such as
the acquisition of metalinguistic awareness, meta-
cognition and a context-reduced (academic) speech
register (Snow et al., 1998). The resulting proﬁ-
ciencies, all of them properly conceptualized as
literacy skills, can continue to improve with
additional years of schooling in secondary school
and beyond.
Thislas t point isparticularly relevant to the
argument that literacy isnot a plaus ible link
between female schooling and child survival
because differentials in child mortality by mater-
nal schooling show no thresholds; they are found
at the upper aswell asthe lower end of the
range of schooling (Cleland, 1990; Jejeebhoy,
1995). The argument is based on the assumption
that school literacy does exhibit sharp thres-
holdslike the one pos ited by the UNESCO
criterion, that is, that those with less than ﬁve
years of school lack the ability, and those with ﬁve
years or more have it. This assumption is
inconsistent with the contemporary view of
literacy researchers that proﬁciencies in academic
reading and writing skills are continuous variables
that show progress long after ﬁve years of school-
ing. If literacy skills are continuous variables that
improve throughout the range of women’ss chool-
ing, then they might be more closely related to
schooling and child survival variables than has
been assumed.
In recent decades, national literacy surveys
using direct assessment methods have been carried
out in several countries. These include the Young
Adult Literacy Survey (Kirsch and Jungeblut,
1986) and National Adult Literacy Survey (Kirsch
et al., 1993) in the United States, the National
Literacy Skill Assessment in Canada (Statistics
Canada, 1990), and the ﬁrst International Adult
Literacy Survey (OECD/Statistics Canada, 1995).
The latter isparticularly relevant here.
In the International Adult Literacy Survey,
seven countries (Canada, Germany, Netherlands,
Poland, Sweden, Switzerland and the United
States) were covered. A probability sample of
some 2000–4000 adults aged 16–65 was drawn
from each national population and tested at home.
Proﬁciency wasdeﬁned in three literacy contexts
selected to represent skills required for economic,
social and political participation in a modern
industrial society: prose literacy, document literacy
and quantitative literacy. Prose literacy refers to
the ability to understand and use information
contained in textual material such as newspapers,
magazinesand brochures . Document literacy
refersto the knowledge and s killsneeded to
process information contained in tables, schedules,
charts, graphs, maps and forms. Quantitative
literacy meansus ing arithmetic operationsto
perform tasks based on texts containing numbers.
The investigators developed psychometric scales to
measure proﬁciency in these contexts, and then
examined the distributions of test scores across
nationsand by gender, level of s chooling, occupa-
tion and income within each country. They found
that literacy skills vary signiﬁcantly across and
within the nationscovered by the s urvey, and that
literacy as measured in the survey is not synon-
ymouswith educational attainment. For example,
in Poland 2.3% of those with complete secondary
education but no further schooling scored at the
highest level on the prose scale, whereas the
equivalent ﬁgure in Germany and the United
Stateswas14% and in Sweden 31.1%. They als o
found that many respondents when asked to assess
their own literacy skills tended to make favorable
estimations. Over 80% in every country rated their
reading in daily life asgood or excellent, and many
who scored at the lowest level on reading tests
reported their reading skill to be excellent for their
jobs. One conclusion from the survey is of direct
relevance to demographic and health surveys:
‘‘Education is, by itself, not a satisfactory or
simple proxy for literacy,’’ (OECD/Statistics
Canada, 1989, p. 77).
The studies of Morocco (Glewwe, 1997, 1999),
South Africa (Thomas, 1999), and Guatemala
(Khandke et al., 1999; Gorman and Pollitt, 1997)
in which direct literacy assessment was used and
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described earlier in this article. Their promising
results combined with the other literacy surveys
reviewed in this section show that literacy is ready
to assume a more important role in population
studies, one in which it is neither taken for granted
nor dismissed but studied empirically in relation to
the processes of reproductive change. Literacy
research has not quite achieved the consensus on
methodsthat had been achieved in nutrition and
child health research by 1983 (Moseley and Chen,
1984), and perhaps it never will, since literacy skills
(unlike anthropometrics) will always be deﬁned in
relation to particular social conditions. It is now
clear, however, that literacy can be validly and
proﬁtably measured with various instruments in
large-scale demographic and health surveys.
1.3. A program of research on literacy and
maternal health behavior
In the Project on Maternal Schooling at the
Harvard Graduate School of Education we have
been investigating the links between women’s
schooling and reproductive change in Mexico,
Nepal, Zambia and Venezuela. Our ﬁeld studies of
urban and rural sites have combined ethnogra-
phic ﬁeldwork with community-level surveys and
literacy testing, within populations in which
available demographic evidence hass hown
associations between women’s schooling and
changing levelsof child s urvival and fertility. Six
sites have been studied, including rural and
urban sites in Mexico and Nepal and urban sites
in Zambia and Venezuela (LeVine et al., 1991,
1994; Joshi, 1994; Stuebing, 1997; Dexter et al.,
1998; LeVine et al., 2001, LeVine et al., in
press). By replicating the study in maximally
diverse sites, we hoped to identify similarities and
differences in the processes by which schooling
affectsreproductive and health behavior and to
provide tentative estimates of causal pathways
that could be investigated more deﬁnitively in
large-scale, longitudinal and quasi-experimental
studies.
We have recently reviewed the educational
research literature on schools and classrooms from
a comparative point of view and proposed a
framework of four plausible pathways (aspira-
tions, skills, identity/empowerment, and models of
learning and teaching) through which the school-
ing of women in developing countriesmight affect
demographic change (LeVine et al., 2001).
Although we believe that all four are probably
implicated in the complex processes of school
inﬂuence on maternal behavior, we have increas-
ingly focused our research on the skill pathway,
particularly proﬁciency in academic language and
literacy skills acquired in school, as described
below and illustrated by Fig. 1.
This change in focus resulted from our studies in
rural Mexico, rural Nepal and urban Zambia in
which we assessed mothers’ reading comprehen-
sion and oral academic language proﬁciency. In
these studies we found that school attainment
during childhood and adolescence was strongly
and robustly related to adult literacy skills and to
comprehension of written and oral health mes-
sages (LeVine et al., 1994; Joshi, 1994; Dexter et
al., 1998; Stuebing, 1997). These ﬁndings called for
a closer examination of literacy as a link between
school experience and maternal behavior, which
we conducted in Venezuela and Nepal (LeVine et
al., 2001; LeVine et al., 2004 in press). This article
reportsﬁndingsfrom the Venezuela s tudy of
1992–1995.
1.4. Academic language and literacy proﬁciency
The focusof the theoretical model examined in
thisarticle isthe role of academic language and
literacy skills as a mediator between maternal
schooling and health-related communication
skills. We deﬁne academic literacy proﬁciency as
the mastery of reading and comprehending
written text aswell asthe ability to produce
increasingly complex written texts. We use the
term academic language proﬁciency to refer
to the mastery of discourse skills emphasized in
school classrooms and based on the discourse
mode of written text. Similar to written text,
yet in contrast with everyday conversation, this
mode of speaking assumes less shared context,
involves the frequent use of abstract nouns, and
explicatesparticularsthat are taken for granted
among familiar conversational partners. This type
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‘‘decontextualized language ability,’’ by Cummins
(1984) as‘‘context-reduced,’’ and Wells(1999)
calls it ‘‘the synoptic mode of speaking and
construing experience’’. Valdesand Geoffrion-
Vinci (1998) have argued that it constitutes an
academic ‘‘register’’ or an institutionalized situa-
tion-speciﬁc use of language with distinctive
linguistic features.
Academic language and literacy skills are used
extensively in society including health-
related institutions such as family planning
clinics and hospitals. We hypothesize that
women with greater academic literacy skills will
have an easier time comprehending printed
materials such as instructions on medicine
labels or pamphlets about speciﬁc illnesses than
women with less academic literacy skills or formal
schooling. In addition, we propose that the
academic register, with its features of formality,
impersonality, and abstractness, is the ofﬁcial
oral language of such bureaucracies, and proﬁ-
ciency in using the academic register is advanta-
geousin oral communication with health
practitioners. For example, it helps in under-
standing public health messages in the media
and medical instructions in the clinic, and in
providing a coherent account of symptoms and
their emergence to a doctor or nurse. Thus, our
theoretical model rests on the hypothesis that
girlswho attend s chool longer have more ex-
perience with academic language and more train-
ing in academic literacy skills than girls with less
schooling or no formal schooling at all. Through
their school experiences these girls receive practice
using academic language and literacy skills in ways
that approximate the use of the skills in other
social institutions. The more schooling and prac-
tice a child gets, the more proﬁcient she is expected
to be. We propose that this proﬁciency in
academic language and literacy s killsistherefore
a mediator between amount of formal schooling
and mothers’ health-related communication skills
and behaviors.
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1.MATERNAL SCHOOLING:
Years of attendance during
childhood and adolescence
2. LITERACY AND LANGUAGE
SKILLS (in adulthood):
Reading comprehension
Academic language
3. HEALTH-RELATED SKILLS:
Understanding health messages
Interacting with health practitioners
4. UTILIZATION OF SERVICES:
Prenatal care
Immunization
Contraceptive use
Domestic health practices
5. REPRODUCTIVE AND HEALTH
OUTCOMES (In child
,
s generation):
Infant and child mortality rate
Prevalence of malnutrition
Fertility rate (of mother)
Fig. 1. Hypothetical inﬂuencesof maternal literacy on health
and child development.
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1995
Venezuela isa major oil-producing country
of 23 million people with a culture derived
from their Caribbean, European (predomi-
nantly Spanish) and Native American back-
grounds. Ninety-seven percent of its inhabitants
live in cities( OCEI, 1998). Caracas, with a
population of three million, isthe larges t city in
Venezuela, itscapital and center of commerce.
Venezuela isone of the oldes t and, up until
1992, was one of the most stable democracies in
the region.
The decrease in oil prices in the early 1980s
together with the political instability
2 in the
1990sprecipitated an economic cris isin Venezuela
from which it hasyet to recover. Thiss ituation
has had devastating social consequences, drasti-
cally reducing the standard of living of the
great majority of households. During the time of
our study 78–80 percent of the population
(circa 15.6 million) were living below the po-
verty line; 2,800,000 of these Venezuelans were 18
or younger (OCEI, 1998). Familiesthat had
been living in ‘relative poverty’ (deﬁned asa
family of 5 or 6 that liveson a monthly income
of approx. US$ 530) slipped into conditions
of ‘extreme poverty’ (deﬁned asa family of 5 or
6 that liveson a monthly income of approx.
US$ 400) or worse (Fundacredesa, 2000).
The political and economic crises during the
period leading up to and including the years
of our study affected the lives of families in La
Silsa, through impacts on family planning,
child health, and education, each of which is
discussed here brieﬂy.
1.6. Family planning
In the 1960sand 1970sfamily planning wasnot
a major policy concern for the Venezuelan
government. Oil revenueswere high, and economic
and social growth was welcomed. Indeed, in the
1960sthe mean number of birthsper woman was
6.7 (Nun ˜ ez, 1993). So, while birthratesin mos t
Latin American and Caribbean countrieswere
decreasing signiﬁcantly, partly as a result of
governments’ family planning programs, this was
not the case in Venezuela, according to UNES-
CO’s1993 Report. Although birthrateshave
decreased by almost half in the last 30 years, they
still remain among the highest in the region (mean
number of birthsper woman in Venezuela in 1993
was3.4) ( Nun ˜ ez, 1993).
Following international recommendationsto
become more cost-effective in the 1980s, the
Health Ministry was restructured and family
planning became part of a larger program of
integrated maternal services. In practice, however,
the funds speciﬁcally designated for the family
planning program were eliminated from the
budget, which resulted in the loss of trained
personnel and materials, and, with it, the capacity
to provide free contraceptive services to low
income women (Garip-Bertuol, 1993). In 1989,
due to even more drastic budgetary cuts, the
Health Ministry stopped buying contraceptives.
During the time of our study (1992–1995) low
income women had to rely mostly on the social
conscience and good will of doctors and health
care workersat public hos pitalsor private clinics
to obtain birth control pills(that were either
donated or given to hospitals at lower costs by
private institutions), to have IUDs inserted or to
get a tubal ligation. If they could not afford even
those costs, there was nothing else they could do.
Not having effective family planning policies
proved costly for the country, particularly in the
number of pregnancies among adolescent girls, for
whom there were no preventive programsat the
time. In 1991, 20 percent of all live birthswere to
women aged 19 or younger, the large majority of
who were not in stable unions (Garip-Bertuol,
1993). Thus, the decrease in the number of births
over the last ﬁfty years in Venezuela is not the
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political turmoil. After two attempted military coupsduring
1992, the president, Carlos Andres Perez, was forced to step
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but is more likely the result of other factors such as
the increase in school attainment rates, improved
literacy skills (particularly among girls), a decrease
in child mortality rates, and growing urban
development, though these factors have so far
not been systematically investigated (Nun ˜ ez,
1993).
1.7. Child health
The economic crisis seriously affected the
nutritional intake of the population. Malnutrition
in the poorest sectors was widespread among
people of all ages, who largely subsisted on corn
ﬂour, pasta and sardines. Children, however, were
the most adversely affected. Studies at the time
indicated that ratesof child malnutrition had
tripled. Chronic malnutrition among children,
which used to be no higher than ten percent, was
reported to have increased to thirty percent in
some states (Davies, 1995). Health workersals o
reported that increasing numbers of full term
infantswere born at low birth weight (under
2500 g), indicating that their motherswere s uffer-
ing from malnutrition (El Universal, 1993). UNI-
CEF’s1995 Report on Venezuela revealed that the
proportion of low birth weight babiesincreas ed
from 9.6% in 1989 to 12.1% in 1993. The rate of
malnutrition among children below the age of two
nationwide wasaround 12.4 percent, according to
the 1995 ﬁguresprovided by SISVAN (Sis tema de
Vigilancia Alimentaria y Nutricional), from the
National Nutrition Institute (Davies, 1995).
Studiescarried out by Fundacredes a indicated
that chronic malnutrition among children had
already had serious effects on growth patterns
(Me ´ ndez Castellanos, 1996). In 1993 these studies
revealed that only 20 percent of Venezuelan
children attained standard measurements for
weight and height for children in developed
countries. Children living in conditions of ‘extreme
poverty’ were, on average, 7 cm shorter than
children in the higher socioeconomic groups. This
difference had been increasing over the years. It
had been 4 cm and by 1993 had almost doubled (El
Universal, 1993). Asthe res earcherspointed out,
this seemingly small difference in height among
children trans latesinto large differencesin terms
of educational attainment, salary, housing, and life
expectancy once they reach adulthood (Risk,
1993).
The national infant mortality rate was25.1 per
1000 live births, but in poor urban areas the rates
were four timeshigher ( OCEI, 1998). The most
common causes of infant death were gastrointest-
inal and acute respiratory infections, preventable
illnesses. As Roland Evans, the Dean of the
Department of Public Health and Preventive
Medicine of the Universidad Central de Venezue-
la, pointed out, Venezuela’smortality rateswere
characteristic of developed countries, but its
morbidity ratescorres ponded to low-income Third
World countries( El Universal, 1993). According
to Evans, poverty is the leading cause of child
illness.
1.8. The educational system
During the period of our study, the Venezuelan
educational system was in a state of deterioration.
A 1988 study that tested the reading comprehen-
sion of children in fourth and ninth grade in 32
countriesput Venezuela in the 29th place, better
only than Nigeria, Zimbabwe and Botswana (the
research of the Venezuelan children was conducted
by Armando Morlesfrom the Univers idad Peda-
go ´ gica Libertador, UPEL) (Estacio, 1993). At the
adult level, 1990 estimates from the ‘‘Colegio de
Economistas’’ suggested that 47 percent of a work
force of 7.4 million people had incomplete primary
education or no formal schooling. Furthermore,
half of those who had been to school, had
forgotten the skills they acquired and were
functionally illiterate. Functional illiteracy was
found even among teachers. A 1994 study by the
Universidad Central de Venezuela’s Education
School found that 22 percent of a sample of 176
teachersin their teacher-training programswere
functional illiterates( Nun ˜ ez, 1993). It wasthere-
fore not surprising that the ‘‘1994 World Competi-
tiveness Report’’ ranked Venezuela 40th out of 41
countriesin the quality of education category,
based on available statistics and on the World
Economic Forum’sexecutive opinion poll ( Ander-
son, 1995).
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educational system, ﬁgures suggest that women’s
schooling can make a difference in health and
reproductive behavior. Asin other developing
countries, the number of children ever born varied
considerably with level of schooling attained. For
example, 1987 ﬁguresfor the Federal Dis trict (that
includesthe capital Caracaswhere our s ample was
chosen) show that women with no schooling, on
average, had three more children (TFR ¼ 5:79)
than women who had some post-secondary
education (TFR ¼ 2:65). Women’seducation ap-
peared to have a similar impact on child health:
Federal District ﬁgures indicated that the infant
mortality rate (IMR) for unschooled women was
43 per 1000 live births, whereas that of women
with postsecondary schooling was 13, less than one
third (Me ´ ndez-Castellano, 1996). But knowing
that education can make a difference, even in
poor quality schools, is not enough. Research is
needed to determine what speciﬁcally accounts for
these changes and to what extent schooling is
responsible for the outcome controlling for other
aspects of socio-economic status (SES).
1.9. The research site: Barrio La Silsa
Like many barrios in Caracas, La Silsa is the
result of the massive migration from the rural
areasthat began at the end of the 1950s , at the
time of the ﬁrst democratic government in
Venezuela. According to its oldest inhabitants,
the barrio wasfounded in 1960. At the time of our
study its population of approximately 30,000
people included a range of socio-economic levels
from lower middle class to ‘extreme’ poverty. The
settlement patterns within the barrio, located on a
mountainside, roughly reﬂected these differences.
At the bottom of the mountain were the better-off
families (most original settlers) with a relatively
high standard of living, in terms of housing
conditions and access to services, whereas the
poorest and most recent arrivals—both from rural
areasin Venezuela aswell asillegal immigrants
from neighboring countries—lived further up the
mountain.
Although La Silsa is one of the oldest barrios in
Caracas, public services were a concern for most of
its inhabitants. Water, electricity and trash collec-
tion were less of a problem for the better-off
familiesat the entrance to the community. How-
ever, educational and health services were men-
tioned ass eriousproblemsby all. There were only
two preschools within the barrio one run by the
church and the other by the government, but only
one educational facility, also run by the church, to
accommodate the large primary and secondary
school-age population. Most children had to
attend public schools outside their community.
There was only one small clinic within La Silsa
run by a Catholic priest with government-ap-
pointed doctors and nurses. The community and
the medical personnel at the clinic had, unfortu-
nately, a very poor relationship. The absenteeism
of doctorsand nurs eswasvery high, often
resulting in mothers having to wait for months
for a medical appointment, or having to go to
more distant public hospitals. Furthermore, be-
cause this clinic was run by the Catholic church it
did not include family planning among its services,
so women had to go outside the community for
these services.
The lack of adequate police protection within
the community wasmentioned asthe more s erious
problem for residents. Drug selling and consump-
tion wasrampant, making La Sils a an extremely
dangerousplace, particularly after 6 p.m. and at
weekends. Mothers in our study reported that they
never ventured out of the house after this hour,
often not even when there wasan emergency s uch
asa very ill child. The only community-wide
structure that existed in the barrio wasa recently
established ‘‘Junta de Vecinos’’, a grassroots
organization that tried to maintain law and order
and solve neighborhood problems. In our inter-
views most mothers expressed the desire to move
away from La Silsa to be able to raise their
children in safer surroundings.
To provide a general picture of the mothers
living in La Silsa we present selected demographic
characteristics of our sample of 161 mothers of
children under ﬁve in Table 1. The average mother
in our sample was, at the time of the survey, 26.6
yearsold and had been living in La Sils a for
approximately 17 years, having usually lived in the
interior of the country prior to moving to Caracas
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school for a little more than 7 years (level
equivalent to last year of primary school or ﬁrst
year of high school in the Venezuelan school
system), indicating that she attended school almost
twice aslong asher mother did (4.1 years ). She is
likely to be living with a partner (few low income
women in Venezuela are in legal unions) who
attained a somewhat higher level of schooling than
she did (7.8 years). She gave birth to the target
child in our study (often her ﬁrst born) at or before
the age of 20 (not necessarily a child from her
present partner), and currently has about 2–3
children, which corresponded to Venezuela’s
current mean birthrate (3.4).
Maternal schooling is related to fertility and
health behaviorsin thiss ample of mothersfrom
La Silsa, as it is for the country as a whole. The
partial correlation of maternal schooling with
number of living children, controlling for maternal
age, is  0:31 ðpo0:0001Þ. Controlling for mater-
nal age, childhood SES and current SES the partial
correlation is  0:29 ðpo0:001Þ. Therefore, taking
women’sage and SES into account, women with
more schooling have fewer children than women
with less schooling. The partial correlation be-
tween schooling and earliness of prenatal care
during the mothers’ last pregnancy is 0.26
(po0:001) controlling for age and SES, indicating
that women with more schooling started prenatal
care earlier than women with less schooling. Thus,
within this sample of mothers from La Silsa there
are the relationships between schooling and
reproductive outcomes necessary for a study of
pathwaysthrough which s chooling might inﬂuence
health-related communication skills.
Our speciﬁc research questions in this study are
asfollows : (1) Do mothersretain the language and
literacy skills they learned in school? (2) Do these
academic language and literacy skills have an
independent effect on health-related communica-
tion skills such as their ability to comprehend
health messages and their ability to provide a
coherent narrative to a health practitioner?
2. Methods
All 161 motherswere interviewed and their
literacy and health-related communication skills
were assessed. The maternal interview covered the
woman’ss ocioeconomic and educational back-
ground, the schooling of her parents, husband and
siblings, the current socioeconomic conditions in
which she was raising her children, her reproduc-
tive and health behavior, her knowledge of child
development, and her attitudestoward her own
children. The assessment of maternal literacy skills
included reading comprehension and academic
oral language proﬁciency (noun deﬁnitions). The
assessment of health-related communication skills
included comprehension of health messages in
both print and broadcast media and the ability to
provide a health narrative in an interview situation
resembling that used in clinics. Description of the
literacy and health-related communication assess-
ment tasks follow.
2.1. Reading comprehension
This task consisted of six health-related texts
(topics included diarrhea, burns, otitis, measles)
graded by difﬁculty of comprehension according
to school grade levels 1, 3, 5, 7, 9 and 11. First,
women were asked to read the grade level 1 text
aloud so that the investigator could determine if
the woman could only decode wordsor if s he
could actually read based on the type and number
of errors she made. Then, each woman was asked
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Table 1
Demographic characteristics of women in La Silsa (n ¼ 161)
Mean (SD) Range
Women’sage 26.6 (6.9) 14–46
Age at birth of target child 20.6 (4.8) 14–45
Yearsliving in La Sils a 16.9 (9.6) 0–36
Woman’s schooling (years) 7.4 (3.0) 0–14
Husband’s schooling (years) 7.8 (2.6) 0–14
Children living (number) 2.4 (1.5) 1–9
Desired number of children 2.7 (1.3) 1–9
Women’s mother’s schooling (years) 4.1 (3.1) 0–13
Women’s father’s schooling (years)
a 5.1 (3.1) 0–11
aData on father’ss chooling were only available for the 98
women who were not abandoned by their fathersin early
childhood.
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questions about their contents. Her score was the
grade level at which she was able to recall 50
percent of the idea units(unitsof information
determined by the investigators) contained in each
text, aided by ques tionsif mothersdid not recall
idea unitson their own. The s coreswere converted
into a continuouss cale of 0–5. Thusthe mean
scores for reading shown on Fig. 2 are based on
this scale and do not represent the actual grade or
class levels in school of the mothers’ performance.
The overall sample mean was 2.19 (SD ¼ 1:7),
which isequivalent to an average reading level of
grade 5.
2.2. Noun deﬁnitions
This task was based on the method and
rationale of Snow (1990) and had been used in
our own previous ﬁeld studies. Each mother was
asked to deﬁne ten nouns for common objects,
such as ‘‘knife,’’ ‘‘thief,’’ and ‘‘dog,’’ with the
question, ‘‘What is a ?’’ Their responses were
scored for the presence or absence of superordinate
category membership (‘‘a dog is an animal...’’),
and the scores shown on Fig. 2 are the mean
number of objectsfor which a s uperordinate
term like ‘‘animal’’ wasgiven; thisisan indicator
of what Snow (1990) callsdecontextualized
language use. Decontextualization in this sense
refersto the ability to communicate meaning
through wordsalone to s omeone who doesnot
share the same context in background knowledge
or current experience; it doesnot mean that any
verbal communication isentirely free of context.
The ability to use the less contextual, more
abstract and more explicit language taught in
schools to deﬁne a noun is our measure of
academic language proﬁciency. The average num-
ber of correct deﬁnitionsprovided was5.57
(SD ¼ 3:1) out of ten.
2.3. Comprehension of radio health messages
All motherswere played a tape recording of two
health messages (about AIDS, family planning) to
examine their oral comprehension skills. The
content of each of these messages was divided
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Fig. 2. Mean maternal reading comprehension and noun deﬁnition scores by level of schooling (n ¼ 161).
Notes:
Schooling levels: Incomplete Primary = 0–5 years, Complete Primary = 6–7 years, Incomplete Secondary = 8–10 years, and
Complete Secondary = 11+ years.
Reading: Possible scores ranged from 0–5.
Nouns: Possible scores ranged from 0–10.
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carefully to each message and to tell the examiner
everything they could remember. Responses were
coded for idea unitsmentioned, the total number
of which constituted a score. The maximum
possible score was 19, with 8 idea units for the
AIDS messages, and 11 for family planning. The
mean total score was 6.89 (SD ¼ 3:4), with a range
from 0 to 16. For the additional analyses presented
here scores on AIDS and family planning mes-
sages were standardized and summed to create one
composite variable for comprehension of radio
messages.
2.4. Comprehension of printed health messages
All mothers, except those with incomplete
primary (less than 5 years of schooling) were
presented with two additional radio messages but
in written form about AIDS and family planning.
Mothers were given these print messages one-by-
one and asked to take as much time as they needed
to read them. Then they were asked to tell the
examiner everything they could remember about
each message they had read. Their responses were
coded for idea units. The maximum possible total
score was 16, with 8 idea units for both AIDS and
family planning. The mean total score was 6.03
(SD ¼ 2:68), with a range from one to 13. For the
additional analyses presented here, scores on
AIDS and family planning messages were stan-
dardized and summed to create one composite
variable for comprehension of print messages.
2.5. Health narratives
This task was designed to simulate the response
to questioning in a health clinic. Mothers were
asked to recount a health crisis involving their
child participating in our study. Interviewers were
instructed to prompt the mothers with general
questions (e.g., and then what happened?). If a
mother seemed to provide too short an account or
was missing important information (what steps she
took, what type of medication she used, if the child
recovered, etc.), the interviewersas ked more
speciﬁc questions (e.g. did you take him to the
doctor?). A maximum of 10 speciﬁc questions was
allowed. Narrativeswere coded for organization—
how well a health practitioner would be able to
follow and understand the narrative based on how
the mother structured her account. In addition, as
mothers chose to talk about different illnesses their
children had experienced, the severity of the health
problem in termsof how clos e to death the child
had been wascons idered. Narrative organization
and illness severity were rated on 5-point scales,
with higher numbersrepres enting more organized
narratives and more severe illnesses. A pediatrician
judged the severity of the child illnesses. Narrative
organization wascoded by two Native Spanis h
speakers who had reached acceptable levels of
reliability on the measure through training. The
average narrative organization score was 3.45
(SD ¼ 1:2Þ and the average severity of the illness
rating was2.52 (SD ¼ 1:2). Illness severity and
narrative organization were positively associated
(r ¼ 0:20, po0:05) with mothersproviding more
organized narratives about more severe illnesses.
Thus, in further analyses of predictors of narrative
organization, illness severity will be controlled for.
3. Results
To answer our ﬁrst research question concern-
ing whether Venezuelan mothersretain language
and literacy skills learned in school we show the
associations between schooling and various ma-
ternal language and literacy skills. We demonstrate
that these associations hold when controlling for
socioeconomic factors (see also LeVine et al., 2001
for a comparative discussion of these ﬁndings). To
determine whether these skills have an indepen-
dent effect on health-related communication skills
aspos ited in the theoretical model dis played in
Fig. 1, we present multiple regression analyses
looking at the effect of literacy on varioushealth-
related tasks controlling for schooling and socio-
economic characteristics.
3.1. Retention of language and literacy skills
acquired in school
Fig. 2 shows the relationship between maternal
language and literacy skills and schooling. As can
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(noun deﬁnition) and reading comprehension
tasks are higher for mothers with higher schooling
levels. For example, the average number of formal
noun deﬁnitionsprovided by women who had not
completed primary school was 2.91 out of a
possible score of 10, while women who had
completed secondary schooling averaged 8.08
formal deﬁnitions. These differences in average
scores on the literacy assessments between groups
indicate that small increases in schooling between
primary and secondary school are associated with
gradual improvementsin academic language and
reading comprehension skills.
Table 2 shows the estimated simple correlations
between women’ss chooling asa continuous
variable and academic literacy skills (noun deﬁni-
tionsand reading comprehens ion), health media
and narrative skills, and socioeconomic controls.
Academic literacy skills are highly correlated with
maternal schooling, with correlations ranging
from r ¼ 0:54 (po0:001) for noun deﬁnitionsto
r ¼ 0:58 (po0:001) for reading comprehension.
Maternal schooling is moderately correlated with
women’sabilitiesto comprehend oral health
messages (r ¼ 0:21, po0:01) and to provide an
organized oral narrative of her child’sillnes s
(r ¼ 0:36, po0:001). Maternal schooling is only slightly related to women’s abilities to comprehend
printed messages (r ¼ 0:15, po0:10) due to the
exclusion of women with the least amount of
education. Table 2 also presents signiﬁcant
correlationsbetween maternal s chooling and
socioeconomic controls indicating the need for
multivariate analyses.
Table 3 presents the results of multiple regres-
sion analyses where the two literacy variables are
regressed on maternal schooling and socioeco-
nomic controls. Maternal schooling predicts both
academic language (po0:001) and reading com-
prehension (po0:001), controlling for socioeco-
nomic factors. Women’s childhood SES is also
associated with ability on the noun deﬁnition task
(po0:05). The R-squared statistics indicate that
approximately 32% of the variance in academic
language, and 36% of the variance in reading
comprehension is accounted for by maternal
schooling and socioeconomic controls. These
results provide evidence that the mothers in La
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Table 2
Simple correlations(Pears on’s r) of mother’ss chooling with
academic literacy skills, health-related communication skills
and socioeconomic variables (n ¼ 161)
Maternal schooling
1. Academic skills
a. Reading comprehension 0:58   
b. Noun deﬁnitions0 :54   
2. Health-related communication skills
a. Listening comprehension 0:21  
b. Print comprehension (n ¼ 132) 0:15  
c. Narrative organization 0:36   
3. Socioeconomic variables
a. Age  0:41   
b. Current SES 0:31   
c. Childhood SES 0:39   
  po0:10;   po0:01;    po0:001.
Table 3
Regression models predicting literacy skills (formal noun
deﬁnitions and reading comprehension level) on the basis of
maternal schooling controlling for socioeconomic status (SES)
and maternal age (n ¼ 161)
Predictors b-coefﬁcient (Standard error)
Academic
language
Reading
comprehension
(Noun
deﬁnitions)
level
Intercept  0.43 0.34
(1.20) (0.65)
Maternal 0:54    0:30   
Schooling (0.08) (0.04)
Childhood SES 0:14  0.02
(0.07) (0.04)
Adult SES  0:25 0.09
(0.21) (0.11)
Age 0.06  0:02
(0.03) (0.02)
R2 statistic 0.317 0.355
 po0:05;    po0:001:
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comprehension skills learned in school, and that
their scores on these literacy tasks can be reliably
predicted from their yearsof s chooling, controlling
for their age and socioeconomic status. Yet, while
schooling is a strong predictor of these literacy
skills, it is important to note that it does not tell
the whole story. After accounting for schooling
and socioeconomic controls, a large amount of
variation remainsin reading comprehens ion and
academic language skills, suggesting that schooling
alone isnot an appropriate proxy for literacy
skills. Our next step was to examine whether these
literacy skills inﬂuence women’s abilities on health
media comprehension and oral narrative skills,
controlling for yearsof formal s chooling.
3.2. Relationship between literacy and health-
related communication skills
To examine the effect of academic literacy on
health media and narrative skills we used principal
componentsanalys isto cons truct a literacy com-
posite from the noun deﬁnition and reading
comprehension variables. These variables were
correlated with one another (r ¼ 0:48, po0:001),
and the ﬁrst principal component weighted each
variable equally and captured 74% of the original
variance. To examine the independent effectsof
schooling and literacy we ﬁrst regressed oral and
print comprehension of health media messages and
narrative organization on maternal schooling and
controlsand then, in a ﬁnal model, we added the
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Table 4
Regression models predicting comprehension of auditory (radio) and print health-related messages and health narrative organization
on the basis of maternal schooling and socioeconomic controls, with and without literacy skills
Predictors b-coefﬁcient (standard error)
Auditory Print Health narrative
comprehension comprehension organization
(n ¼ 161) (n ¼ 132) (n ¼ 157)
First Final First Final First Final
Model Model Model Model Model Model
(1) (2) (3) (4) (5) (6)
Intercept  0.33 0.95 0.32 0.83 1:89    2:67   
(0.74) (0.74) (0.83) (0.83) (0.55) (0.58)
Maternal 0:13   0.02 0.09 0.01 0:12    0.05
Schooling (0.05) (0.05) (0.06) (0.06) (0.03) (0.04)
Childhood  0.01  0.03 0.03 0.02  0.001  0.01
SES (0.04) (0.04) (0.04) (0.04) (0.03) (0.03)
Current  0.19  0.19  0.18  0.17 0.11 0.12
SES (0.13) (0.12) (0.12) (0.12) (0.09) (0.08)
Maternal  0.01  0.01  0.03  0.03  0.01  0.01
Age (0.02) (0.02) (0.02) (0.02) (0.01) (0.01)
Illness 0:21   0:17 
Severity (0.07) (0.07)
Literacy 0:61    0:36   0:31   
Composite (0.13) (0.01) (0.09)
R2 statistic 0.065 0.187 0.075 0.124 0.182 0.241
 po0:05;   po0:01;    po0:001.
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literacy skills learned in school explained any
additional variance in health-related communica-
tion skills, controlling for schooling and socio-
economic factors.
Table 4 shows the results of these regression
analyses. In Model 1, maternal schooling is a
signiﬁcant predictor of comprehension of radio
health messages, controlling for age and socio-
economic status. These predictors together
explain approximately 7.0 percent of the
variance in comprehension of auditory radio
messages. In the ﬁnal model (Model 2), in
which the literacy composite was added as an
additional predictor, the estimated effect of
maternal schooling is reduced to non-signiﬁcance,
but the literacy composite shows a signiﬁcant
effect (po0:001), controlling for age, SES and
schooling. In this ﬁnal model 19 percent of the
variance in comprehension of radio messages is
explained.
Models 3 and 4 show the results for printed
health-related messages. For these analyses we did
not include the motherswith incomplete primary
education, asthey were not given the print
comprehension task, as it was too hard for them
(n ¼ 29). In doing thiswe reduced not only our
sample size, but also the amount of variation in the
dependent variable. Had we included these women
and imputed a score of 0 on the print comprehen-
sion measure, we may have potentially inﬂated our
relationships between schooling and literacy and
the print comprehension measure. Thus, we chose
the more conservative approach with a resulting
sample size of 132. Model 3 shows that, taken
together, maternal schooling, age and SES explain
approximately 8 percent of the variance in
comprehension of print messages. Schooling on
itsown had a s light ( po0:10) relationship with
print comprehension, yet upon the inclusion of the
controlsthiseffect wasreduced. In the ﬁnal model
(Model 4), however, maternal literacy isa s ig-
niﬁcant predictor of print comprehension
(po0:01), controlling for age, SES, and schooling.
And, the magnitude of the schooling effect, albeit
non-signiﬁcant, was reduced upon the inclusion of
literacy skills. This ﬁnal model containing literacy,
schooling and controls, explains approximately
12% of the variance in comprehension of printed
health messages.
Models5 and 6 in Table 4 show the results of
the regressions predicting narrative organization
for all 157 motherswho provided narrativesof
child illnesses. Model 5 shows that controlling for
maternal age, SES, and the severity of the illness
discussed, maternal schooling has a signiﬁcant
positive effect on the organization of a mothers’
narrative about her child’sillnes s( po0:001). The
effect of illness severity was also signiﬁcant
(po0:01). These variables combined to explain
18 percent of the variance in narrative organiza-
tion. In Model 6 the academic literacy composite
wasincluded and proved a s igniﬁcant predictor of
narrative organization (po0:001), controlling for
maternal schooling, illness severity, maternal age
and SES. In addition, the inclusion of literacy in
Model 6 rendered schooling non-signiﬁcant, while
illness severity remained signiﬁcant at the po0:05
level. In Model 6, the predictorscombined to
explain 24 percent of the variance in narrative
organizational skill.
In sum, the pattern of ﬁndings was consistent
across dependent measures. For each health-
related communication skill in question, when a
ﬁnal model including academic literacy skills was
added to a model including schooling and
controls, the effect of schooling diminished, the
effect of literacy was statistically signiﬁcant, and
the R-squared statistic increased. More speciﬁ-
cally, for the modelspredicting comprehens ion of
radio health messages, the inclusion of literacy
reduced the parameter estimate for the effect of
maternal schooling by 0.15 and increased the R-
squared statistic by 12 percent. For the models
predicting comprehension of printed health mes-
sages, the estimated effect of maternal schooling
decreased by 0.08 and the R-squared statistic
increased by 5 percent when literacy was added.
Finally, in the modelspredicting narrative organi-
zation, the addition of literacy resulted in a 0.07
reduction in the parameter estimate for the effect
of maternal schooling, and a 6 percent increase in
the R-squared statistic. Taken together, the results
of these regression analyses suggest that maternal
literacy may be a pathway between yearsof
schooling and a woman’s abilities to comprehend
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mentsand to provide a health practitioner with a
clear understanding of her child’s illness.
4. Conclusions
This study examined the relationships between
schooling, literacy skills, and health-related com-
munication skills in a sample of 161 mothers from
the barrio community of La Silsa in Caracas,
Venezuela. Results showed a positive relationship
between yearsof s chooling and performance on
academic literacy tests. Thus, women were found
to retain the academic literacy skills they learned
in school at a level of proﬁciency reﬂecting the
amount of schooling they had experienced.
Furthermore, women’sacademic literacy s kills
were found to predict their abilitiesto comprehend
health-related radio and print messages and to tell
an organized narrative about their child’sillnes s
above and beyond their yearsof s chooling. Taken
together, these ﬁndings support the pathways
between boxes1–3 in the theoretical model
displayed in Fig. 1 where literacy skills are seen
asa mediator between women’ss chooling and
subsequent maternal health-related skills. Further
research is needed to test the remainder of the
model to determine whether maternal literacy and
health skills relate to utilization of services and
reproductive and health outcomes.
One limitation to cross-sectional studies of this
type isthe lack of ability to determine that the
relationships found here cannot be explained by
selectivity. For example, it is possible that women
who went to school longer did so because of a
genetically or socially inherited advantage not
measured in this study and it was that advantage
that lead to greater health-related communication
skills. While we are not able to directly address this
issue quantitatively, historical evidence can pro-
vide some insight here. Anderson (1995) reports
that in the early 1990sin Venezuela only one-third
of the student population reached the ninth grade.
Studentsdropped out for a number of reas ons .
Chief among them were economic need and lack of
motivation. The younger generation needed to
contribute to the family budget, so they often had
to leave school. However, many did so quite
willingly because the material that is taught is so
disconnected from their immediate environment
that they failed to see school as the way out of
poverty (Venegas, 1993). Girls, meanwhile, had an
additional reason for having to leave school early.
Asthe ﬁgureswe pres ented earlier indicated, many
became pregnant when they were barely starting
high school. Our own interviews with mothers also
uncovered that the oldest daughters often stayed
home to take over childcare and household chores
while the mother worked. Thus, we have some
evidence from our own sample and others that
girls dropped out of school for an array of reasons,
many unrelated to ability, wealth or social stand-
ing.
The results presented here, coupled with our
own previousﬁndingsfrom Nepal, Mexico and
Zambia, and the larger surveys in Morocco,
South Africa, and Guatemala mentioned above,
provide evidence that language and literacy
skills may explain the relationship between
female schooling and health behavior and repro-
ductive change in diverse parts of the developing
world. It isimportant to note that the mag-
nitude of the results presented here based on the
Venezuela sample are not as strong as our
results from a recent parallel study in Nepal
(LeVine et al., 2004 in press). In the current
study, on average, approximately 18 percent
of the variation in health-related skills were
attributable to academic literacy skills, schooling
and controls, yet in our recent study in Nepal R-
squared statistics averaged approximately 50
percent (LeVine et al., 2004 in press). It is likely
that the inclusion of women with no formal
schooling in the Nepal sample (approximately
30 percent of the sample) may have inﬂated the
relationships found in that study, whereas the
more homogeneouss ample in Venezuela led to
weaker relationships between education, literacy
and health-related communication skills. Differ-
ences may also stem from differences in the
countries in regard to schooling and social change.
At the time of our studies the two countries
were at very different stages in the spread of
formal schooling, with schooling more prevalent
in Venezuela than in Nepal. Furthermore, while
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in demographic change toward lower mortality
and fertility rates over the past forty years,
Venezuela has consistently shown a far lower
under-ﬁve mortality rate than Nepal, indi-
cating that the health skills tapped by the measures
in thiss tudy may be even more integral to
children’ss urvival in Nepal than in Venezuela.
Of course, the health situations faced by these
Venezuelan women are not at all ideal. Des-
pite these differences in magnitude of effects, the
fact that our results in Venezuela parallel our
results from Nepal adds merit to our theoretical
model asapplicable to more and less developed
nations.
Our results have important implications for
investing in female schooling in developing
countries. The ﬁnding that there is a linear
relationship between years of childhood schooling
and scores on an academic literacy test many
years later suggests that each additional year of
formal schooling adds to the literacy skills
retained. These ﬁndings are somewhat surprising
given the documented deterioration of the educa-
tional system in Venezuela during the time of our
study, yet they provide some promising results that
young women are learning and retaining skills
learned in schools, despite the poor quality of
education. These results concur with previous
results from other developing countries such as
Guatemala (Gorman and Pollitt, 1997), yet add to
the story by suggesting that literacy skills may
mediate the relationship between schooling and
health-related skills in adulthood. Thus, encoura-
ging the schooling of girls and making an effort to
reduce drop-out ratesto keep girlsin s chool longer
may result in better health environments for
children. Furthermore, the ﬁnding that literacy
skills may serve as a pathway between years of
schooling and health-related knowledge and be-
haviors suggests that if these literacy skills are
learned at a later age and are retained, for example
in an adult literacy program, the effect on health-
related s killsand behaviorsmay be equivalent to
the results found here.
Thiss tudy waslimited in that we were not able
to deﬁnitively exclude the possibility that the
relationships found here were due to factors other
than the causal inﬂuence of schooling and literacy
skills. Future studies should collect longitudinal
data and include an intensive ethnographic com-
ponent to investigate why young women did or did
not drop out of school. In addition, the sample in
the current study was selected to provide a range
of variation in schooling and skills within a speciﬁc
neighborhood and thuswasnot randomly s e-
lected. Therefore, the results found here cannot be
generalized to the greater population of Caracasor
Venezuela. Despite these limitations, the study had
several advantages including its direct assessment
of mothers’ language and literacy skills, an
approach that shows promise for future work.
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